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METHOD 822.1
Bovember 200 A%T

IRTERGRANJLAR-CORROSION TEST POR ALUMINUM
ALLOYS

1. SCORR
1.1 This method covers procedures for determining the susceptibility of alumimm alloys to inter-
granular corrosion.

2. DEFINITION

2.1 Intergranular corrosion. Inmtergranular corrosion in alumimm alloys is & type of electro-
chemical corrosion which progresses preferentially along the grain boundaries of an alley, usually
becsuse the grain boundary regions behave anodically with respect to the gralns.

J. TEST SOLUTIONS )
3.1 The solution for etching prior to ilmmersion in the sodium—chloride-hydrogen-percxids sclution
shall be of the following compoaition:

Nitric acid, concenirated {70 percent }————— 50 nl.
Hydrofluoric acid (48 percom ) 5 ml.
Distilled water - 945 ml.

3.2 The sodium-chldride-hydrogen-peroxide solution shall be of the fclliowing composition:

Sodium chloride 57 g
Hydrogen peraxide, 30 percent [c.p.) 10 ml.

3.2.1 Dilute to 1 liter with distilled water. Use at lesst 30 ml. of the sclution for sach square
inch of exposed specimen surface. In all cases, specimens shall be completely covared with solution.
More than cne sample of the same alloy may be corroded in the same container provided that 30 ml. of
solution are used for each syuare inth of specimen surface and privided ths specimens de not touch

each other.
3.3 The solution for etching prior to microscopic examination shall be of the following composition:

Nitric acid, concentrated (70 percent }——————— 2.5 al.

Hydrochlorie acid, concentrated {c.p.) 1.5 ml.
Hydrofivoric wcid {48 percent} {c.p.) 1.0 ml.
Distilled uwater 95,0 nl.

4. TEST SFECDENS
4.1 The test apecimens may be of army site and shape convenient for perfomming the required test.

5. PROCEDURE

5.1 In the case of clad allays, tho cledding shall be completely removed from both aides of the
sample by riling or other suitable means to avold cethodic protection of the surface being sxamined

by cladding on adjacent ‘areas.

5.2 Immerss samples in the nitric-scid=hydrofluoric-scid etching solution at 203° F. (¥5° C.) for
one minute to produco « uniform surface condition.

5.3 Rinse in dietilled water.

$., lmmorse in concentrsted nitric scid {70 percent) at room temperature for 1 minute to remove
any metallic copper that may have been plated out on the samples.

5.5 Rinse in distilled wuter and xllow to dry.

5.6 Immerse in the sodium-chioride-hydrogen-peroxide solution at 85° » §° P, (30° *5%¢0.) for
6 hours. Llonger exposuros ure permissible, but will not genorally alter the regults obtained in
6 hours. Propsre sodium—chloride-hydrogen-peroxige sclution immedislely before use.

FED, TEST METHOD STD. No. 151b




METHOD. 822.1

5.7 Wash und dry.
5,8 Preparc several musll cross-sectional specimens from éach sample and exanine microscopicelly
at 100X, for Lhe presence of intergrunuler corrosion.

5.9 If no inlergranular stteck is evident, etch the specimens in the nitric-ecid-hydrechloric-acid
solution for & to 20 secords, rinse, dry, wnd «gain examine microscopically «t 100X for the pressnce

of intergrunulusr corrosion.

6. REPORT OF RESULTS

6.1 HResults shall be reported on formas either lurnished or spproved by the procuring «gency. The
roport shall refer Lo tha conlract or purchase order, and shall include <11 information requesied by

the procuring agency.




METHOD 823
November ; 1967

STRESS-CORROSION TEST FOR ALUMINUM ALLOY PLATE,
EXTRUSIONS, AND FORCINGS EBY ALTERNATE [MMERSION

1. SCOFE

1.1 This method covera the «lternate immersion test for determining ths stress-corroaion suscepti~
bility of aluminum «llcy plate, sxtrusions, «nd forgings in the short trensverss direction. Naterial
must be st lewst Q.72 inch thick im the ahort transversa direction.

2.  APPARATUS AND REAGENTS
2.1 Appurstus and reagents used in the ultertate~jmnersion test shall consist of the [lollowing?

{a} {1} Truy for specimans and reservoir for solution, air supply or pump, or (2} tenk for
solutign and mochanism for lowering spocimens into snd reising them froa tank, or
(3) tInk for solution and ferris whoel for ixmersing opecimsns.

Tiper for regulating intervals of tmmersion for (a) (1) and (.r(z).

Test cabinst or room with mesns for controlling sir temperatures «nd relative humidity.

Nunber 10-32 aluminum screws «nd nutis.

Liguid neoprene or other suituble «ir dried coeting.

Tube micrometers, one and two inch outside micrometers.

Acotons, sodium hydroxide, nitric acid.

Test solution.

Rydrometer for determining selinity.

Microscope with rengs of magnification from X to 2X.

pH mater.

Surfuce roughnesa indicastor.

2.1.1 Specimen trays and tn.nkn; Trays and tunks shall be nude of plestic, hard rubber, glass, or «
suitubly costed sluminum «lloy.

B S T N S T, iy S N g
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2.1.2 Tiobrs. Tioers shall b2 of the "percentage type™ with o total cycle of one hour.
2.1.3 Test soclution. The test solution shall consist of )5 grams of resgent grede sodium chloride

plus distilled weter %0 muke ons liter. At leest 200 pl. of solution shall be used for sech syuure inch
of specimen surfece.

3. TEST SPECIMENS

3.1 Orientetion.

3.1.1 PFPlute. Specioens shsll be muchined fronm plate #0 Lhuat Lthe cemterline of the speciman, which
is in the «res of maximm spplied stress, represenis the centerlins of the pluh. The orientaetion shall

be «3 shown in [igure 1.

. 3.1.2 Extrusions <nd forgings. The short trafisverse gruin oriontetion ahu.ll be determined by azamin-
ing the grain pattern of « mucroetched extrusion or forging. The C-rings shell then be tuachined so that
they represant the short transverse direction.

3.2 Specimen dimensions ond finish. Specimen dimensions and surface finish shall be as shown in
figure 2. The surface shall be « machined finjgh. The diumeter of the rings ahull be determined by the
material thickness, belng the lorgest size shown in ligure % possible to machine [{rom the asumple.

3.3 Machining. Machining practices shull be such ahat the metallurgicel structure of the samples is
not changed.

3.4 ldeniificetion of aspecimens. Specimons =re best ideniified by stacping sluttinum or plastic
tugs, which are faustened on Lhe stressing screw with . second mut. Marking of the specimen itpelfl with
and eleoctric etching tool et the edge of the »lot is parmiasible.

FED. TEST METHOD 5TD. NO. 151b




METHOD 823

L. TEST PROCEDURES

L.l Dimensionsl messuremsnts. Measure tha cutside diametar of the machined ring ut points wdlacent
to the drilled holes and on both sides of the holes to the nearest 0.001 inch. Average the two oeasure-
pents. Mossure bLhe wall thicknesa to the nearest 0.001 inch in at lesst two places along the canterline

of the specimen and average the Nadina. .

il the re-
4.2 Stressing specimens. Streps the specimen bty tightening Lthe nut on the screw unt
yuired reduction in diamseter is reached. This is determined by microcwter msssurements. The required

reduction in diameter ashall be dotermined by use of the formula:

op, = op - O

A .t B
LELZ

Where: :

A change of 0D reyuired for desired stress, inches,
I ~ desired stress, p.s.i.,

0D = outside diameter before stressing, inches,

Dy = diameter that gives required stress, inches,

wall thickneszs, inchees,

moan diameter, {(OD-t}, Anches,

modulus of elasticity, and

function of D/t {0.9L when D/t = 11.5).

~NMo
1 v

L.3 Preparstion of spscimens for alternate lmmersion. The spocimens shall be clesaned in acetone
prior to measuring and again after otressing. To prevent galvanic corrosion, dip the strussed speci-
mens in liguid neoprems sc that the screw, nui, and & small portion of adjacemt speclmen ares are
covered. While the neoprens is still wot, place the spacimens on a plastic strip to which they adhere
when the neaprens dries. Allow peoprens to dry for npprox.i.una}y ons hour. Degresds the uncoated

* portion of the zbecimen by wiping with acetone-wel cotton. Begin alternate-Umersion test with no
further delsy. A maximum dolay ¢f 3 hours between streasing and initiation of the stress-corrsion test

iz permitted,

L.& Dotails of «lternate immersion.

LeLsl Immersion cycls. The immersion cycle shall be such that Lhe specimens uwre covered by the palt
solution for 10 mimutes of cech hour «nd uncovered for %0 minutes.

L.b.2 Methods of cycling. Alternute immorsion of the spacimens mwy be accomplirhed by iy of
ssveral methods: (1) The sclution muy be moved by air prepsure or by « polyethylenes pump from w tank
to cover specimens which are stationary in s tray: (2) Specimens nuy be fixed to's corrosion-resistent
rack which is lowered st intervals inl¢ o statiohery Lank conteining the solution? or {3) Specimens sy
be fustened to a ferris~wheel arrangement by which they puss through & steticnery tenk of solution.

Lebe2.]1 To prevent galvanic corrosion, specimens shull not touch one another nor amy other bure
metal during the alternato-immersicn test pericd.

4elo2.2 Specimans of «)10ys containing deliberate wdditions of copper shall not be exposed to the
sume 30lution used for Al-Mg-Zn Alloys.

L.he3 Replucement of weler lost by evaporetion. The salt sclution shall be checked each working
day with o« hydrometer to determine the amount of water lost. The necessary amount of distilled weter
shall be added to bring the selt concentration to 3.5 percent.

L.Lel, Replucemant of solution. Fresh solution shall be propered wookly. It shall have « pH of 6.4
to 7.< when prepared, and shull be mnint.ined within thal range by the oddition of NaCl or HCl. )

L-L.5 Temperaturs and reluative humidity. Air tempersture nf the test cebinel shull be 802 + 20 F,
ond Lhe rolative humidity shail be 45 * & percent. The 2ojution Lemparsture shall be 75° + 20 P,

L.3 Test duretion. The durution of the alternale-immersion test shell be s specified in the ma-

terial specificetion. The Lest shall! be run continucualy for the time indgiceted or until fuilure has
eccurred with interruptions unly for changing solutiuns or sxamining spucirens.

PED. TEST METHOD 5TD. NO. 151k
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November i, :15[

b4e6 Eauminstion of specimens. At the end of the tast, specimens shall be exanined irmedistely while
wol at « megnification of 10X for complisnce with the roquir-nma of the dotail spocification. 1If
necessary to aid in examinetion because of discoloration of the specimens, the following clsaning pro-

cedure mxy be vsed:
Clean by « yuick dip (about 3 ssconds} §n 10 percent NaDM sclution, wuter rinse,remove saut by a

quick dip in 50 percent HNOj, and again water rinse.
5. REPORT OF RESULTS
5.1 The repor:t anul) include the following?

{(a} Producer und lot nusbar.
{(b) Specification wnd contrect nuzber.
{c) "Stress-corrosion test pessed™ or "stress-corroalon test fuiled" in accordunce with re-

sulis of the Lest, -

FED. TEST METHOD 5TD. NO. 151b
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Rolling Direction  ———————epe /l

o (>
N\ >

Flate
Thickness

FIGURE 1. Orientation of C-ring in relation io plate.

0.0.2.001"
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13/64" Dritled
hole
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0.D., L.
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0.750 0.060
1.25C 0.100
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Outaide Machined Finish - 32

FICURE 2.
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METHOD 111.2

CHEMICAL ARALTSIS

1. SCORX

1.1 This method covers the sampling and analytical procedure applicable to the chemical analysis
of metals. This method doe» not cover chemical analysis by smisaion methods.

2. [ETIRITIONS

2.1 MNothods of chemical analysis. Msthods of chemical analysis are those in wiich the elamsrte
present are determinéd by uss of reagents in solution, by combustion methods, or by othsr nonemission

wethods.

2.2 Sanple, A sampls is a yuintity of metal, sslected and removed from the pateraal for inspection,
arny required fraction of which can be used for chemical analyais. A sampls may include mstal removed st

the time of pouring.
3. APPARATUS AND MATERIALS
3.1 The apparstus and materials used shall bo suitable for the test to be made.

h. SAMPLES

&.l Selecting of ssaplean. Samples shall be so selected as to be representative of the mstal under
inspection. It shall be determined that the method of selecting the sample is satisfactory for the
particular wetal without causing contaxination snd will produce a representative sample. Saaple metal
froa any piece shall be such that it represents &» bearly as possible the metal of the sntire plecs,
inciuding any nonhomogenity or segregation that oay be present. Samples from castings or wrought pro-
duets shall conasist of an appropriate piece of wetal, or of drillings, millinga, or clippings taken in
aceordance with the applicable tast reuirementps. A milled or drilled sapple representing & cross
section of tha material ashall be takeh whenever practicable. In casas where cross-section sampling i»
not feasible, drilled samples shall be taken from & portion midway bDetween the cutalde and the center
of the material. If it is known that certain parts of the material are not represantative and will not
be upsd in end items puth as risers, vunners, or other extransous sectiocns in the case of castings,
pamples shall not bo selected from these parts. Sasplas may bs cbtained from mechanical test epscimens.
Procodures for obtaining check analysis scaples are shown in figure 1 and in table 1.

h.lel In agdition to such analysos as may be reguired by the contractor, the Govermment may also
require analyses. Por this purpose, saaples as required todtermine conformancs to the spscified ladle
analysis or check analyeis made availasble to the Goverrment on reyuest. Each sasple shall comtain suf-
ficlent materisl for five ccmplete Coverrment analyses. 1f requested by the contractor prior to the
procuring of the Covernment sample, 3 part of the Govermant test asterial zhall s aads awailable to-
the contractor for his check analysis.

4.2 Proparstion of samples. The surface of the material froo which sadple matal is %o bo taken
shall be cleaned by appropriate means to prevent cootaminstion of the prepsred saxple, Surface wetal
shall be discarded if it is contaminated in any way a» with corrosion products, oil, or dirt. Wuhen
practicabls, drilling, milling, suwing, and other machining operations shall be performed without the
use of water, oil, or other lubricanta. Cutting epeeds and preasures in all machining operations shall
be such that no burming takes place to cuase alteration of the cheaical compoaiticn of the test metal.
Sample motal ehall be free of scalo, slag, contaminated surface metal , grease, cil, dirt, paper, or
other foreign substances. MNommugnetic saaples may be cleaned with a magnet. Hard cetals, such a3 ferro-
alloys, shall be crushed to suitable sise in appurstus designed Lo withstand pevere abrusive forees
wvithout contaminating the test material. When it is impossible to obtain an cil-free sample, the aanple
by be clewned with a yolatils solvant clewner such as ethyl ether or acetons followed by a rinse with
sthanol.

5. PROCEDURE .
541 Unlese & particular method nr‘amlyaio is spacified, any applicable ASTM method ahall bo ac-

coptable. Other methods shall alsc be accoptable if the accuracy of the method is dewonstrated by coo-
paring fts results with a cooporetively analyzed stundurd ssople of a similar motal.

FXD. TEST METHCD STD. MG. 15lb




VVTHOD Lli.2

6. NOTES
6.1 1n special cases, whan sampling difficulties may bé encountered, suitable sampling procodures
will be specified by the procuring agency.

7. REPORT OF RESULTS

7.1 The resulis of chemical anulysis shall be detsminaed Lo the mumber of decimal placss shovn
in the chexical requirements specified for the saterial,

Fraune. 1. 1l loeations Inr obtaining rhirck sunlyers samples.

¥ZE. TEST METHOD STD. WO. 151b



Form

TW'

Size

charactaristics

dian-

apalrois pexplep
Drill

ster, in.
{approx.)

METHOD 111.2

Senpling instructions ?

Bars, rounds,

m".'
h

Small seciions

Not over (.75

——

Chips taksn by milling or machining
the rui;x cross section of the
)

nexXagond.
Bar-sised shapesg

light flat bars

Width of cross-
section great-
1y axcesds
thickness

All

1z

plece.

Chipa taken by ailling or machining
the entire crosa section, or by
drilling through the pisce at a
point midway between the ocutside

.mgcmuruMnA, figure

1.

Blooms, billsts,
slabs, rounds,

syuares, shapes

Over C.75
Up to 14.0

12

Chips taken at ary polnt midwuy be—
tween the outside and conter of

Large sections

Over 16.0

the piecs by drilling parallel to
the axis. If impracticable, the
plece say be drilled on the side
as shown at B and C, figure 1,
provided chips are not taksn un-
til they represent the portion
midway botween the outaide and
the center.

Bored forgings

Up to 16,0

Samples from bored forgings shall

Qver 16,0

be taken sidwuy betwwen Lhe inner
the wall.

Plates

Thiclomse up to
2 inches .

tUp to 16.0

Chips taken by drilling through the
ic of the (T

Thickness over
2 inches

“Up to 16,0

Chipe taken by drilling the edge of
the plate at & point midwuy be-

Over 16.0

Shapes

twean the rolled surfsce wnd the

—— 1 mid-thiciness,b

Chiips takan by drilling through the
thiciness of the piece from the

Over 16 0

sane relative position or loca-

Sheet, otrip

Mot of the full
aizs rollest
(cut from
large sheets)

Up to 16,0

" Over 16.0

tion aa & tension test.Y _

Ghips taken by allling or arilling
entirely through the piece in a
sufficient muober of places so
that the chips are representative
of the entire sheet or strip.
Shoet br strip bay be folded both
ways to facilitate saspling.

Rolled longi-
tudinally

Up to 6.0

Specimen for sampling cut 2 inches
in width across full widih as

Ovar 16.0

rolled.

Specimen cleaned and then folded
ohce or more by bringing snds to-
gether and closing twnd. Chipa
taken in middle of length by milk
ing insids shesreod edges or drill-
ing entirely threugh frra the [lat
surface. {Milling preferred.)
Saveral light-guge pieces miy be

. stacked together for folding

. simultanscusly.

5 ®ach sample shall consist of not less than 2 cunces of drillings, unless otherwise specified.
Drillings or chips ehall be taken without tho wpplication of wster, oil, or othor lubricant,

_ — wnd all chips or drillings chall be froo from sta’e, gresss, dirt or other forsign subaltances.
Chipa or drillings shull pol be overhoated during cutting. Chips shall be woll mixed and shall
pass & Ho. 10 (2,000 microns) sieve and shali be rotained on a We. JO (590 microns) sleve.

b When pisce is subject to Lenaion Leoata, drillings for check snalysis may bo taken from & tension
tast spocimen or froo Lhe pisce at the Jocatlon of the tonsile specimen.

FED. TEST METHOD STD. MO. 151.b



WETHOD 111.2 .-
Bovewber 24, 1967 ) .

TAHIZ I. Procedures for obtaining check analysis samples—continued

Croas brill-
fora Size metional - dian- Sampling instructions®
charscteristice ares eoter, in.
2. in. {spprox.)

Sheat, otrip folled truns- Up to 15.0 I 1/2 Specimen shall be cut from gide of
versely; ploce halfvay betwoen the widdle
shest over and end as rolled 2 inches in
0.036 inch - width and 18 inches in length, Re-
and all strip nainder of procedure saoe as for

shest and atrip rolled longitudi-
Ovar 16.0 1 nally.

Sheet Rolled trans- Up te 16.0 12 Specimen shall be cut from full
verssly; : | ~langth of sheet as rolled. Ro-
0,036 inch Over 16.0 1 nainder of procsdure same as for
or less sheet and ptrip rolled longitudi-

e —_) e e e o e ey a——am - mally. . ____ .
Tubular prod- Up to 16.0 172 Drillings taken from several pointe
ucts e e .4 of sach tube ssmpled as practic-
Over 16.0 1 able.b Chips taken by milling or
. machining full cross section.
Wire —_— — —_ Chips taken by oilling or machining
the full cross section of the
wirs.
i

% gEach pample ghall conslst of not leams than 2 ounces of drillings, uniess otherwieo opecified.
Drillings or chips shall be taken without the application of water, oll, or other lubricant,
and a1l chips or drillings shall be free from scale, groase, dirt or other foreign substances.

hips or drillings shall mot bs overhoated during cutting. Chips shal) ha wal) miwed and ahall

pesp & ¥o. 10 {2,000 micronn) slaws and shall be retained on a Mo. 30 (590 microna) sieve.

b wnen piece is subject to tension tests, drillings for check analysis may be taksn from s tension
toat opecimen or from the plece at the location of the tensile specimen.

!

o«
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SPECTROCHEMICAL ARALYSIS

1. SCOPE

1.1 Spectrochemita) analysis includes all mathads in which measurementa of slociromugnetic radia-
tion produced or induced in the sample are employed Lo determine composition.

2, IEFINITIONS

2.1 Emission spectrochemical analysia. BEmission spectrochemical analysis is the technique by
which the slements present are detarmined by cbservation of apectra frum test specimens excited by

arcs, sparks, flames, or X-rays.

2.2 Sample. The yuantity of metal, selncted and removed from the material under inmspection, any
roquired Praction of which can be used for spectrochemical analysis. A sample say include wetal re-
moved at the time of pouring.

2.3 Test specimen. The portion of a sample that is used in making spsctrochemical analysis.

2.4 FPoint-to-plane techniyue. This techniyue of analysis utilizes an electrode system consisting
of a test specimen with a freshly prepared flal surface and a counter slectrode of some pure conducting

material such as graphite.

2.5 Rod or pin techniyue. This techniyue of analysis utilises Lwo electrodes one or both of which
may be a rod of the metal to be analyzed.

2.6 X-ray fluorescence rechniyuea. In thess wethods of analysis apecimens are excited to [luores-
cence by X-rays and the fluorescent I-ray opectra are analyted to dotermine concentrations of alements

present.

2.7 Pellet techniyua, This techniyuse of analysis utilizes two olectrodes, ome or both of which
consists of briguetted s=mple chips, drillings, milling, turnings, or granulea.

2.8 Solution techniyua. This Lechniyue i3 based on the excitation of the test specimen in solution
or its dried aalta. .

3. APPARATUS AND MATERIALS .
3.1 The upparatus and materials used shall be guitable for the Lest Lo be made.

L. SAMPFLES aND TEST SFECIMENS

4.1 Selection of samples. Samples shall be so selectod as to be representative of the entire
quantity of meta) under inspection. Samples may be taken from molien metal. 'If 1t is kpown that
certain parts of the material are not representative and will not be used in the end itemy, such &g
risers, runners, or gij«r axtraneous sections in the case of castings, samples shall not be taken from
these parts. Samplas may be obtained Irom mechanical Lest specimena.

4.1.1 In addition to such analyses as may be reyuired by the contractor the Covernment may also
reyuire analyses. For this purpose, samples as reyuired to deteymine confurmance to the apecifisd
ladle analysis or check analysis of Lhe detailed product specification shall be made available to Lhe
on reyusst. Each ssmple shall contain sufficient material for five complete Goverrment analyses.

4«2 Prepsration of samples and test specimans. The surface of the tatsrial from which ssuple motal
is to be taken shall be cleansd by sppropriate means to prevent contsainstion of the prepared sazple.
Surface metal shall be discarded if it is contaminated in any way, as with corrosjon producis, oil, or
dirt. Cutling speeds and pressures in al) machining onerations shall be such that no burning takes
place tocuupe alteration of the chemical composition of the tost metal. Sample mstaul shall be fres
of scale, alag, surface metal, grease, 0il, dirt, paper, or other foreign substances. Nonmagnetic
aamples mey be cleaned with s mugnet. Hard metsls, such as forro-alloys, shall be crushed to suitable
size in apparatus desipgned to withstand severe abrausive forees withoul contaminating the teat material.
When it is impossible to obLain an oil-froe pamplo, the sample may be cleaned with a volutile solvant
cleaner such  as ethyl ether or acetane followed by a rinse with ethenol.
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METHOD 112.2

4+2.1 Test apecimens for point-tc—plans techniyue. Teat specimens shall consist of amy saterial or
iten {including cast test specimens) shich is of sufficient thickness to prevent overheating during
excitation and upon which the required flat surface can be prepared. A smooth clean, [lat surface of
sufficient area shall be prepared on the specimen by conventional shop oethods. The prepared surface
shall be approximately oyuivalent to an intermediate ground surface or to a fine machined surface
corraponding to & value of §) micro-inches.

4:2.2 Test specimens for rod or pin technjuue. Test rods shall be cast, sachined from cample taksn
froe fiaigvel or genifinished paterial, or formed by draving molten ‘metil into glass tubing. Specioen

shall be sound and of appropriste dimentions suitable to correct applicatiocns and usage of the wethod
and equipoent.

4.2.3 Tast specipens for I-ray technigues. Test specimens shall be prepared in accordance with cor—
rect applications and usages of the methods and equipment,

L.2.4 Tost specimens for pellet techniyue. Test specimens ehall be briyusited from mt;urial re-
presentative of the test pisce. i

5. PROCEDURES
5.1 Unless s particular method analysis is specified, amy applicable aSTM method shall be acceptable.

Cther methods ahall aleo be arceptable if the accuracy of the method is demonstrated by comparing the
rosults with a copporatively analyzed standard sacpls of a similar metal.

G.  NOTES

6.1 In spocial cases whore sampling-difficulties may be em:cmn.orcd, suitable sampling procedures
H'il] be apecified by the procuring agency.

7. REFORT OF RESULTS

7.1 The results of spectrochemical analysis shall be datsrmined to the mmber of decimal places
shown in the chemical requirszents specified for the material.
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Bovember 2h, 1967
LEaX TESTDG
{HELTIM MASS SPECTROMETER)
l. SCORE
1,1 This method covers procedures for locating leaks #nd determialng the rate of overall lsakags

in wvessels in which leakage is no smller than 10-7 ece. por second. It conaists of lm baliom
to the pressurs side of an evacuated vessel (or & vessel in an evacuated enclosure), snd checking for
helium seeping into the evacustod enclosure by using & helium mass spectrametor.

2, APPARATUS

1 leak detector, helius zass apectramcter, senaitivity 10-7 ce. of helium per second or better
(10-3 c¢. per secorxd or bettar when used with sunpling probe).

2.2 .;ccanoriu for lsak detector, as specified by the mmmufacturer of the lsak detector (as
required):

{a) Calibrated lek (for calibrating leak detsctor).
(b} Reliun jet or sanpling probe {for probs test).

2.3 auxiliary vacuun source, 10 microns or lower.

2., Vessel enclosuro. (See figure 1.)

3. MATERIALS

3.1 Helium, wutor-pmped, dry (dewpoint 4C° P, maximm), 15 pes.i.a. ainimm.

3.2 Sealing material, sasily removable, such as rubber corks, screwed fitlinga, blind flanges with
O-rings, or other acceptable. vacuun seals. .

4. PROCEDURE

&+1 Prepare apparatue for operation in accordance with the manufacturor's instructions; close inlet
valve to leuk dotector.

4.2 Preparo vessel for testing as followas

{a) Test vezsel to locate more oasily detactable leaks, using the mothod described in methad
L42. Soal al) visible lesks.
{b) Clean wessel (maida and out) to remove all oil, greass, soap -olut.ien. water, and

Bl & ks 4o - )

other m‘iﬂl’l&.l: ildd MARIL aHiLoriere with the tast.

L] Determine the rate of overall leakage of the vessel an followni

{a) Make « hood test sotup (fig. 1), making sure that the calibrated lsak is «5 far as prac-
tical from the leak detector. Sesl all umised openings in vessel and onclosure.

(b) Subject the vessel Lo a vaccun as specified in the detail spocification, and spply helium
st atmospheric pressure to other side of the vessel wall (ses feg. 1). Shut off aux-
iliary vaccum source.

{c) With calibrated leak open, open the leak dotector inlet valve, nots the time, and allow
the heliwm concentration indicator on the leak detector to reach a constant reading.

(d) When the concentration becumes constant, record the reading (mewsured leuk ruts) and the
elupaed (eyuilibrimm tims). .

(e) Seal the calibruted lsak, and allow tho sams cyuilibruim time Lo elapse. Noje the meus-
ured leak rate. i

{(f) Compute actusl total leaknge as follows: 2

Actual leakage of vesnsel B =~ 4 — C,
A—Mausured leak rate of vessel with calidratod leak open {4.){d)).
B—Moasured lesk rate of vessel alone (tc be determined).
C—Xnown leak rute of calibrated ‘sak.
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METHOD LAl.1

44 Locate 1saks {1f reyuired by the specification) ss followst

(s} Mako o probe test sstup (fig. 2), and seal all unused opanings in vessel. Tast shall be
conducted in a draft-{ree envirorment.

(b} Evacuate vessel to a vaccum as specifiod in the dotail specification or chargs it with
helime «bove almosphieric prassurs.

{c) Probs outside of wessal (using heliun Jet on svacuated vessel, or saopling probe on
helium-charged vospol), while observing leak detector for the greatast incresss in
msasured loak rate. Sequence of checking for leaks ahould be from top te bottom.

{d) Mark and seal all leaks us they are located. Rstest after repalr or ressaling,

5. METHOD OF RESULTS

5.1 Report resuts on forms ejther furnishad or appruved by the procuring agency. Includs in the
report, the contract or purchase orcer mwmber, and all information royuested by the procuring agancy.

A - LEAK DETFCTOR D ~ CALIBRATED LEAK
- B - AUXILIARY VACUUM SOURCE E « HOOD (ENCLOSURE)
C - VESSEL UNDER TEST ~ HELIUM {15 PSIa MON.}

FIGURE 1. Hood test selups.

’ r——l
A—l a
il

. [
; a

A - LEAK DETECTOR F - HELIUM JET

B - AUXTLIARY VACUUM SOURCE G - SAMPLING FROEE

¢ - VESSEL UNDER TEST - HELIUM (15 PSIa MIN.)

FIGURE 2. Probe test setups,
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